b r._Ca_rbon dioxide, mostly from
the burning of coal, gasoline
-and other fossil fuels, traps heat
that otherwise would radiate
Into space. Global temperatures
increased by about 1 degree

Fahrenheit (0.6 degrees Cel-

sius) during the 20th century,
and international panels of sci-
entists sponsored by world gov-
ernments have concluded that
most of the warming probably
was traced to greenhouse gases.

The climatologists forecast
continued temperature in-
creases that will disrupt the cli-
mate, cause seas to rise and
Jead to other unpredictable con-
sequences — unpredictable in
part because of uncertainties in
computer modeling of future
climate.

Before the industrial age and
extensive use of fossil fuels, the
concentration of carbon dioxide
in the atmosphere stood at 280
parts per million, scientists
have determined.

Average readings at the
11,141-foot Mauna Loa Obser-
vatory, where carbon dioxide

density peaks each northern
winter, hovered around 379
parts per million on Friday,
compared with about 376 a year
ago.

That year-to-year increase of
about 3 parts per million is con-
siderably higher than the aver-
age annual increase of 1.8 parts
per million during the past
decade, and markedly more ac-
celerated than the 1-part-per-
million annual increase
recorded a half-century ago,
when observations were first
made here.

Asked to explain the stepped-
up rate, climatologists were
cautious, saying data needed to
be further evaluated. But Asia’
immediately sprang to mind.

“China is taking off econom-
ically and burning a lot of fuel.
India, too,” said Pieter Tans, a
prominent carbon-cycle expert
at NOAA’s Boulder lab.

Another leading climatolo-
gist, Ralph Keeling, whose fa-
ther, Charles D. Keeling, devel-
oped methods for measuring
carbon dioxide, noted that the
rate “does fluctuate up and
down a bit” and said it was too
early to reach conclusions.

But he added: “People are
worried about ‘feedbacks. We
are moving into a warmer
world.”

mg the gas level in the atmos-

. He explained L:h_at ‘warming
itself releases carbon dioxide
from the ocean and soil. By rais-

phere, that in turn could in-
crease warming in a “positive
feedback,” said Mr. Keeling of
San Diego’s Scripps Institution
of Oceanography. -

The Intergovernmental
Panel on Climate Change proj-
ects that, if unchecked, atmos-
pheric carbon dioxide concen-
trations by 2100 will range from
650 to 970 parts per million. As
a result, the panel estimates,
the average global temperature
would probably riseby 1.4 t0 5.8
degrees Celsius (2.7 and 10.4
degrees F) between 1990 and
2100.

The 1997 Kyoto Protocol
would oblige ratifying countries
to reduce carbon dioxide emis-
sions according to set sched-
ules to minimize potential
global warming. The pact has
not taken effect, however.

The United States, the
world’s biggest carbon dioxide
emitter, signed the agreement
but did not ratify it, and the
Bush administration has since
withdrawn US. support, call-
ing instead for voluntary emis-
sion reductions by U.S. industry
and more scientific resegirch
into climate change. :



